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Description 

Technical Field 

[0001] This invention relates to underwater thermo- 
plastic pelletizers and, in particular, to underwater pel- 
letlzers having improved means for cutting thermoplas- 
tic strands into pellets. This invention also relates to an 
Improved method for preventing extruded material from 
agglomerating in an palletizing assembly. This invention 
lurther relates to an improved process for producing pel- 
lets ol thermoplastics, particularly ultra low melt viscos- 
ity polyolefins. 

Background Art 

[0002] The palletization of extrudable materials is of 
considerable Importance for many applications. Pellets, 
unlike ingots or bars, readily flow in measuring and dis- 
pensing apparatus and the size of pellet charges can be 
readily controlled to small tolerances. Moreover, unlike 
powders, they do not form dust and are not ingested by 
persons working with them. Thus, they provide a highly 
convenient form for the packaging, storage and use of 
many thermoplastic polymers, food products, etc. 
[0003] Underwater pelletlzers are known which em- 
ploy a rotating disc cutter to cut or sever stranded poly- 
mer as it exits from the die plate of an extruder. The cut- 
ting is accomplished in a chamber full of circulating wa- 
ter which functions to cool the strand and also to carry 
away the cut pellets. The prior art disc cutters are of two 
types: (1) knives which extend radially from a central 
hub or (2) multiple blades which are attached to spoked 
hubs. 

[0004] Attempts to use the prior art disc cutters to pel- 
letize extrudable materials such as fluidic materials 
which require a relatively bng time to solidify have re- 
sulted in agglomeration of extruded materials In the peh 
Istizers. The extruded materials often are trapped in the 
area between the cutting hub and the die face and ag- 
glomerates into "trashoutsV The extruded materials al- 
so agglomerate and wrap around the extended knife 
blades. 

[0005] It is known that ultra low melt viscosity poly- 
mers are useful tor the production ol a variety ol prod- 
ucts such as adhesives, sealants, coatings, non-woven 
fabrics by melt blown fiber processes, injection-molded 
components made at a high rate, etc. An ultra tow melt 
viscosity polymer has a melt viscosity of about 300,000 
centipolse (hereinafter 'cps") or lower. The melt viscos- 
ity of an ultra low melt viscosity polymer can be as low 
as 500 cps or smaller. 

[0006] Palletization of thermoplastic polymers, espe- 
cially high melt flow thermoplastic polyolefins, have 
been particularly difficult using prior art underwater pei- 
lelizers. This problem is especially eminent in the pro- 
duction of ultra high melt flow and ultra low viscosity ad- 
hesive grade butene-1 -ethylene copolymers which con- 



tains from about 0.1 to 8 wt% of ethylene which are 
cracked by a tree radical generator. The problem ap- 
pears to relate t the stow crystallization rate of these 
polymers which exhibit extreme tackiness In palletizing. 

5 It is known that as the pellets leave the cutting blades, 
they are very tacky and collide with other pellets to form 
agglomerates. With a longer residence time, the pellets 
change to an opaque cotor, as they complete their crys- 
tallization, become dense and lose their tackiness. Ex- 

10 cessive turbulence around the trailing edges of the 
knives also contribute to the agglomeration problem. 
These agglomerates wrap around the cutting blades 
and create smears and chunks, plugging the pelletizer 
chamber, the spin dryer and the area between the die 

'5 and hub. The extrusion line has to be shut down in order 
to clean the plugged section resulting in undesirable 
production interruptions. The agglomerations also result 
In an excess amount of non-uniform or malformed pel- 
lets which may be described by terms such as tailed pel- 

^0 lets, long-string pellets, pellet marriages, elbows, dog 
bones, and pellet trash which are undesirable. 
[0007] Referring to FIG. 1 and FIG. 2, US-A- 
4,621 ,996, Issued November 11,1 986, and assigned to 
Gala Industries, proposes a conventional underwater 

£5 plastic palletizing machine which includes a number of 
flat cutting blades 21 , mounted on a spoked hub 23 on 
a driven shaft 25 so that the extruded strand ol plastic 
will be cut Into a plurality of pellets. The cutting blades 
21 proposed project outward, according to the drawing, 

30 from the spoked hub 23. There is a gap 29 between the 
spoked hub and the die face. This cutter design would 
not process a high melt flow, adhesive grade polymer 
properly because polymer smears In long strands and 
wraps around the cutting blades 21 and sharp edges on 

6 the hub 23. This Is particularly true when the polymer 
processed has a relatively low viscosity, high tackiness 
and long crystallization time which make underwater 
palletizing very difficult It is known that excessive tur- 
bu lence around the trail ing edges of the kn ives also con- 

40 tributed to the wrapping problem. 

[0008] It is also known that the extruded polymer pel- 
lets are entrapped in the gap 29 between the die face 
31 and the hub creating smears and chunks, and thus 
plugging up the pelletizer. It is not practical to use this 

45 prior art pelletizer to palletize adhesive grade ultra high 
melt flow polybutene~1 -ethylene described above be- 
cause of the frequency of shut downs required for clean- 
ing up the plugged section. 

[0009] As used herein, a high melt viscosity polymer 
so is a polymer having a melt viscosity 1 ,000,000 cps or 
more; and an ultra low melt viscosity polymer is a poly- 
mer having a melt viscosity of about 300,000 cps or low- 
er. A polymer with a melt viscosity of about 300,000 cps 
will have a melt index of approximately 1 00 dg/min, and 
« is generally regarded as an ultra high melt flow rale pol- 
ymer with an ultra high melt index As used herein, the 
melt viscosity Is measured by Brookfleld Viscometer us- 
ing ASTM D2556 at 177 °C (350°F), unless otherwise 
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specified e.g. as measured at 135°C (275°F). As used 
herein, the melt flow rates or melt indices are measured 
by ASTM 1238 condition E at 1 90°C and 2.16 kg wt. 
[0010] US-A-4 321 026 discloses an apparatus in 
which extruded strands ot p lymer are precooled prior 
to cutting. The extruded strands are not cut Immediately 
they are extruded. Instead, following extrusion they are 
passed down oversized bore holes through which cool- 
ing water is flowed. In this way the extruded strands are 
cooled and made less tacky. The cooled strands are cut 
by rotary cutters upon exiting from the downstream end 
of the oversized boreholes. 

Briel Description of the Drawings 

[0011] FIG. 1 Is a vertical sectional view of the prior 
art underwater pel letizer, disclosed in US-A-4,621,996, 
with flat cutting blades mounted on a spoked hub se- 
cured on a driven shaft. There is a gap between the 
spoked hub and the die face. 
[0012] FIG. 2 Is a front view on the line 2-2 of FIG. 1 
of the prior art underwater pelletizer disclosed in US-A- 
4,621,996. 

[0013] FIG. 3 is a vertical sectional view of a pelletizer 
of the second preferred embodiment of the present in- 
vention having a shroud of an annular ring fitted to the 
outer periphery of the cutting hub. The outer periphery 
of the shroud is held to a close clearance to the inner 
diameter ol the raised die ring to effect a barrier against 
pellet migration. The cutting blades are contoured to 
conform to the outer periphery of the shroud eliminating 
any gaps between the cutting blades and the outer pe- 
riphery ol the cutting hub. 

[0014] FIG. 4 is a partially sectional view of the ar- 
rangement of the shroud, cutting hub, die ring and cut- 
ting blades according to a second preferred embodi- 
ment of the present invention. 
[0015] FIG. 5 is a fragments) section on the line 5-5 
of FIG. 4, on an enlarged scale, showing the interface 
of the shroud, cutting hub, die ring and cutting blades 
when a cutting blade is relatively new. The edge of the 
shroud is not in contact with the bottom surface of the 
recess ol the die face. 

[0016] FIG. 6 is a fragmental section on the line 5-5 
of FIG. 4, on an enlarged scale, when a cutting blade 
has been worn and the cutting has been advanced. The 
edge of the shroud is wearing against the bottom of the 
recess ol the die face. 

[0017] FIG. 7 is afront view on the line 7-7 of FIG. 4, 
viewing from the side furthest from the die according to 
the first specific embodiment of the present invention. 
[0018] FIG. 8 is a rear view of the cutting hub ol FIG. 
7 viewing from the side closest to the die. 
[0019] FIG. 9 is a fragmental section on the line 9-9 
of FIG. 8 illustrating the mounting of the cutting blade to 
the cutting hub of FIG. 8. 

[0020] FIG. 10 is a fragmental side-view on the line 
10--10 of FIG. 8 of the cutting ass ambry of FIG. 6 show- 



ing the shroud extending slightly bey nd the cutting 
plane of the cutting blade, and the bottom portion of the 
annular ring being thinner than the upper portion. 
[0021] FIG. 11 is a fragmental sectional view, of the 
$ cutting assembly according to a second specific embod- 
iment of the present invention having a cup shaped 
shroud which does not change position as the cutting 
blades are worn and advanced. Cutting blades are bolt- 
ed to the outer surface of the cutting hub and a back- 
to cover is bolted to the outer side of the cutting hub to 
prevent pellet agglomeration at the outer side of the cut- 
ting hub. The backcover has a skirt to close the gap in 
the slot for insertion ol the blade, said gap is formed from 
hub and blade advancement as cutting blades are worn. 
is [0022] FIG. 12 is a fragmental sectional view of the 
cutting assembly of FIG. 11 showing the cutting hub ad- 
vanced toward the die face as the cutting blades are 
worn and advanced while the shroud remains at the 
same position. 

?0 [0023] FIG. 13 is a vertical sectional view of a pelletiz- 
er of the third preferred embodiment of the present in- 
vention having a cup-shaped shroud fixedly mounted to 
the recess in the center of a die ring. The shroud is held 
to a minimum clearance to the inner surface of the hub 

25 to effect a barrier against pellet migration. The cutting 
blades are contoured to conform to the outer periphery 
of the shroud and hub thereby eliminating any gaps be- 
tween the cutting blades and the outer periphery of the 
cutting hub and the shroud. 

30 [0024] FIG. 14 is a front view of FIG. 13, viewing from 
the side furthest from the die, illustrating the arrange- 
ment of the shaft, cutting hub, die ring and cutting blades 
according to a third preferred embodiment of the present 
invention. 

35 

Detailed Description of the Preferred Embodiments 

[0025] The present invention in its broadest scope re- 
lates to a palletizing assembly for palletizing an extruded 
to material, said palletizing assembly comprising: 

[0026] A palletizing assembly for penalizing an ex- 
truded material, said pelletizing assembly comprising: 

an extrusion die plate comprising: 

45 

a die face at a downstream side of the die plate; 
a die ring formed on the downstream side of the 
die face having a wear surface projecting out- 
wardly from the die surface to form a recess in 
so the center of the die ring, and said recess hav- 

ing a bottom surface at the downstream side of 
said die plate ; and 

a channel means extending from upstream side 
of the die plate to the die face adapted to deliver 
$5 the extruded material from the upstream side 

of the die plate to the die face lor extrusion, and 
said channel means forming an orifice In the die 
face for extruded material to exit the die plate; 
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a cutting assembly mounted f r r tation adjacent 
the die face, said cutting assembly comprising: 

a hub attachable to a driving shaft for rotation 
in spac d relati n with the die face; 
a cutting element mounted on the hub for rota- 
tion therewith, said cutting element having a 
cutting edge for movement adjacent the down- 
stream surface of die plate; and 
a first surface on the cutting assembly corre- 
sponding to a second surface on the extrusion 
die plate such that an interface is established 
between the cutting assembly and the extru- 
sion die which permits tree rotation of the cut- 
ting assembly and forms a barrier to prevent 
pellet migration between the hub and said bot- 
tom surface of said recess in the center of said 
die ring. 

[0027] The first surface can be a barrier element or 
alternatively the second surface can be a barrier ele- 
ment. 

[0028] The problems and disadvantages of the prior 
art pelletizer, as described above, are avoided or at least 
minimized by using the palletizing assembly of the 
present invention. 

[0029] The invention also p rovides a p recess for pre- 
venting material from agglomerating in a pelletizing as- 
sembly using the pelletizer described above. 
[0030] Referring to FIGs. 3-14, the present invention 
further relates to the use of a shroud 33 (Fig. 3) or 1 03 
(Fig. 13), fixedly mounted on either the circular hub or 
the surface of the recess in center of the die ring to pre- 
vent agglomeration in various agglomerate inviting sites 
in the pelletizer such as the gap 35 between the die face 
and the cutting hub, the sites where the cutting blades 
are mounted, areas around the cutting blades, the area 
between the inner surface of the cutting blades and the 
hub and shroud, etc. 

[0031] The present invention will be described and il- 
lustrated by the following embodiments, which are pro- 
vided for illustration purpose only and not intended to 
limit the scope of the instant invention. 
[0032] Reference is first made to FIGs. 3-1 0 which il- 
lustrate an improved underwater pelletizer according to 
the first preferred embodiment of the'present invention. 
[0033] Referring to FIG. 3, the pelletizer comprises, 
in substance, a die plate 37 having a plurality of circum- 
ferential ly spaced and radially disposed bores or re- 
cesses 39 which receive electrically operated heating 
cartridges for heating die plate in a well known manner. 
The die plate can also be steam healed via channels 
formed in the die. The adapter 39 and the die plate 37 
include an inlet passageway 41 for extrudable material 
such as thermoplastic polymer which is diverted by a 
nose cone 43 through a plurality of channels 44 so that 
the extrudable material is extruded in a continuous rib- 
bon or strandf rom the orifices 47 of the die face 45 which 



is the downstream side f the die plate. The die face 45 
is provided with a wearable surface forming a circular 
die ring 49 projecting outwardly from the die face toward 
the hub, i.e. elevated or raised from the die face. Since 

s the wearable surface on the die ring is elevated or pro- 
jecting outwardly from the die face, It forms a recess or 
a bowl shaped cavity 35 which Invites agglomeration of 
the pellets. The die ring 49 has a width which is substan- 
tially equal to that of the cutting edge of the cutting 

10 blades 57 thereby establishing an even wear of the cut- 
ting edge of the cutting blades and the die ring, as cutting 
blades 57 are wearing against the die ring 49 during the 
pelletizing operation. When the cutting edge of the cut- 
ting blades 57 are wider than the die ring, the cutting 
edge of the blades would not wear evenly. This can lead 
to a "crowning" of the Inside and/or outside edges of the 
die and possible damage to the die plate body as the 
knives wear into softer material. When the cutting edge 
of the cutting blades are narrowerthan the die ring, there 

20 would be groove formation on the die ring over which a 
new cutting blade 57 may not track properly on the die 
ring. 

[0034] Associated with the wearable surface, formed 
on the die ring 49, is a multi-bladed rotatable cutting as- 

25 sembly 51. Referring to FIGs. 7 and 8, the cutting as- 
sembly 51 includes cutting blade(s) 57 mounted on a 
circular hub 53 for rotation. The hub is attachable to a 
shaft 55 (see FIGs. 3-4) having a center axis ol rotation 
and rotatable coaxial ly to the die face 45, so that the 

so extruded ribbon or strand of material will be cut into a 
plurality of pellets. The sizes and dimensions of all the 
parts depend upon the size of the pellstizers. The 
number of cutting blades mounted on the cutting assem- 
bly also varies with the type and size of the pelletizer, 

3S non-limiting range of the number of blades Is from 1 to 
about 500. 

[0035] As a specific aspect of the first preferred em- 
bodiment of the present invention, a protective ring ele- 
ment of shroud element 33 such as skirt-like ann ular ring 

40 or liner is snugly fitted to the outer periphery of the hub 
53 (see FIG. 5 & FIG. 6). The shroud 33 has a slot 59 
to permit the insertion of the cutting blades which are 
mounted on the hub 53 by any suitable means such as 
a bolt or screw 61 as shown in FIG. 9. 

is [003$] Referring to FIG. 5 and 6, the outer diameter 
of the shroud 33 is substantially equaltothe inner diam- 
eter of the die ring 49 thereby allowing the cutting edges 
of the cutting blades 57 to be in close contact with the 
wear surface of the die ring 49. In pelletizing operations, 

so the cutting blades rotate with the hub following the die 
ring as the track. Preferably, a minimal clearance exist 
between the shroud and the die ring to permit free rota- 
tion. The outer periphery of the shroud is held to a close 
tolerance to the Inner diameter of the die ring to effect 

ss a barrier against pellet migration. 

[0037] As non-limiting illustrative example, the outer 
diameter of the shroud Is slightly smaller, e.g. from about 
O.OImm to about 0.25 mm smaller, than the innerdam- 
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eter ol the die ring to allow a portion of the skirt 63 ad- 
jacent to the die ring to be inserted or protruded in to the 
bowl-like recess or cavity in the center ol the die ring. In 
a non-limiting example of the hub design of the first spe- 
cific embodiment of the present invention, the inner sur- 
face of the hub 67 is downstream from the cutting plane 
of the cutting blade and thereby forming a gap 65 be- 
tween the inner surface of the hub 67 and cutting plane 
or downstream surface of the die ring 49 of the cutting 
blade. The shroud substantially covers the bowl-shaped 
recess or cavity 35 thereby preventing the pellets from 
entering the recess or cavity 35 and the space 65 under 
the hub. 

[0038] In a prior art peiletizer, without the shroud, the 
pellets, especially high melt flow thermoplastic polymers 
having slow crystallization rate, lend to agglomerate 
within the gap or chamber between the inner surface of 
the hub 67 and the bottom surface 69 of the recess. The 
present shroud 33 forms a seal or barrier thereby effec- 
tively prevents the pellets from entering the gap be- 
tween the inner surface of the hub 67 and the bottom 
69 surface of the recess thereby substantially prevents 
pellet recirculation under the hub, thus eliminating ag- 
glomeration of the pellets in the gap and the inner sur- 
face 67 of the hub. The cutting blades are bolted on the 
inner side of the hub, thus there are no notches, slots 
or screw head for the polymer to hang on. Since the 
shroud also prevents pellets from entering the inner sur- 
face 67 of the hub, the shroud 33 thus prevents pellet 
agglomeration at the screw 61 and the area adjacent to 
the screw wh ich wou Id otherwise invite trapping and ag- 
glomeration of the polymer. 

[0039] As a specific embodiment of the first preferred 
embodiment of the present in vent ion, a portion of the 
shroud 71 at the upstream side facing the die protrudes 
into the recess formed by the die ring and being wear- 
able against the bottom surface 69 of the recess when 
the cutting blades along with the hub are advanced to- 
ward the die to compensate for the reduction in the 
length of the blade caused by the wearing of the cutting 
blades. FIG. 5 shows an edge 71 of the shroud not in 
contact with bottom surface of the recess 69 of the die 
face when the cutting blades are relatively new. FIG. 6 
illustrates the wearing of the edge of the shroud 71 
against the bottom of the recess 69, when a cutting 
blade has been worn and the cutting hub has been ad- 
vanced. 

[0040] As another specific embodiment of the first 
preferred embodiment of the present invention, a por- 
tion of the shroud 71 at the upstream side facing the die 
is thinnerthan the remaining portion of the shroud there- 
by reducing the amount of scrap material generated 
from the wear of the shroud. 
[0041] The shroud is made of any suitable material. 
Where the shroud is wearable, It Is preferred that the 
shroud is made of a material compatible with the mate- 
rial for making the pellets. Non-limiting examples of such 
materials include polyethylene, polypropylene, Teflon, 



Nylon, phenolic resin, polyacrylic p rymer, polyester, 
polycarbonate, etc. 

[0042] The cutting blades 57 are mounted t the hub, 
preferably to the inner surface of the hub and rotate dur- 
5 ing a palletizing operation in close contact with the 
downstream surface of the die ring 49. Since the pellets 
are prevented from contacting the inner surface by the 
shroud, mounting the cutting blades to inner surface 67 
effectively prevents the agglomeration of the pellets 
10 around the bolts and screws 61 . 

[0043] Reference is now made to FIGS. 11-12 which 
show another form of peiletizer according to the second 
preferred embodiment of the present invention. 
[0044] As there shown, the cutting assembly compris- 
es es a backplate or hub 73 of circular configuration having 
a cup-shaped shroud 75 fixedly mounted on the outer 
periphery and inner surface of the cutting hub. The cup- 
shaped shroud has a slot 77 at the outer periphery ol 
said shroud to permit the insertion of the cutting blades 
20 79. Spring(s) 81 are secured between the inner surface 
of the hub 83 facing the die and inner bottom side 85 of 
the cup-shaped shroud to keep the cup-shaped shroud 
in the desired position relative to the die plate when the 
hub along with the knives are advanced toward the die 
25 to compensate for wearing of the knives 79. 

[0045] Similar to the shroud described In the first pre- 
ferred embodiment of the present invention, the cup- 
shaped shroud element has an outer diameter substan- 
tially equal to the inner diameter ol said die ring thereby 
30 allowing said cutting edge of the cutting element moving 
adjacent the downstream surface of the die ring, and an 
interface is established between the shroud and the sur- 
face of the die ring which permits free rotation of the 
cutting assembly and forms a barrier to prevent pellet 
35 migration between bottom surface of the cup-shaped - 
shroud and the bottom surface of said recess on the die 
face. 

[0046] The cutting blades are secured to the outer 
surface of the hub, and said slot on the outer periphery 

40 of the shroud for insertion of the cutting element has a 
size and a shape with sufficient clearance adapted to 
allow advancement of the hub and the cutting element 
affixed thereto to compensate for the wear of the cutting 
edge of the cutting blades. The shroud touches the bot- 

45 torn surface of the recess on the die face via a hard but- 
ton 89 to minimize wear and friction. 
[0047] There Is a backcover 91 secured to the hub 
having the outer diameter substantially equal to the out- 
er diameter of the hub to prevent thermoplastic material 

so from agglomerating at the outer surface of the h ub and 
at the sites where the cutting blades are affixed to the 
hub. 

[0048] As a specific aspect of the second preferred 
embodiment, the backcover has an axial extension 85 
& adapted to cover the a hole In the slot located on the 
outer periphery of the shroud formed from the advance- 
ment of the hub, thereby reducing the areas where pel- 
lets can agglomerate. In this embodiment, as the cutting 
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blades r knives wear 1r m close contact with the die 
ring, the hub and the cutting blades are advanced to- 
ward the die with the springs(s) 81 being pressed t a 
shorted length. As shown In FIG. 1 2, the relative position 
of the shroud t the die remains unchanged as the hub 
is advanced. An 0-ring 87 located between the inside of 
the cup-shaped shroud and the outer periphery ol the 
hub serves to provide sufficient friction to cause the 
shroud 75 to rotate with the hub 73 driven by the shaft 
during palletizing operation, as well as center of the 
shroud with respect to the hub. 
[0049] Suitable material for the non-wearing type of 
shroud can also be made of the polymers described 
above or metal, such as stainless steel, aluminum, 
brass, bronze, etc. 

[0050] Reference is now made to FIGs. 13-14 which 
illustrate an improved underwater pslletizer according 
to the third preferred embodiment of the present inven- 
tion. 

[0051] As a specific aspect of the third preferred em- 
bodiment of the present invention, a protective cup- 
shaped shroud element 103 is fixedly mounted on the 
surface of the recess or bowl-shaped cavity in the center 
of the die ring to prevent agglomeration in various ag- 
glomerate inviting sites in the pelletizer. The outer diam- 
eter of the shroud 103 is substantially equal to the inner 
diameter ol the die ring 49. The downstream edge 34 of 
the shroud facing the hub is held to a minimum clear- 
ance with the inner face of the hub. The outer periphery 
36 of the shroud is held to a minimum clearance to the 
inner surface of the cutting blades. These special fea- 
tures of the shroud effect a barrier against pellet migra- 
tion between the die face and the hub, and also permit 
free rotation of hub. In palletizing operations, the cutting 
blades rotate with the hub following the die ring as the 
track and allowing the cutting edges of the cutting blades 
57 to be in close contact with the wear surface of the die 
ring 49. 

[0052] In a non-limiting example of the hub design of 
the third specific embodiment of the present invention, 
the inner surface of the hub 109 is downstream from the 
cutting plane of the cutting blade and thereby forming a 
gap 35 between the inner surface of the hub 109 and 
the bottom surface 111 of the recess. The shroud sub- 
stantially covers the bottom surface 111 and side sur- 
face 1 1 2 of the bowl-shaped recess or cavity 35 thereby 
preventing the pellets from entering the recess or cavity 
35 and the space under the hub. 
[0053] In a prior art pelletizer, without the shroud, the 
pellets, especially high melt flow thermoplastic polymers 
having slow crystallization rate, tend to agglomerate 
within the gap or chamber between the Inner surface of 
the hub and the bottom surface of the recess. The 
present shroud 103 forms a seal or barrier thereby ef- 
fectively prevents the pellets from entering the gap be- 
tween the inner surface of the hub 109 and the bottom 
111 surface of the recess thereby substantially prevents 
pellet recirculation under the hub, thus eliminating ag- 



glomeration of the pellets in the gap and the inner sur- 
face 109 of the hub. The cutting blades are bolted on 
the outer (d wnstream) side f the hub which is prefer- 
ably covered by a back cover, thus there are no notches, 

s slots or screw heads for the p lymert hang n. 
[0054] As a specific embodiment of the third preferred 
embodiment of the present hvention, at least a portion 
of the shroud at the side facing the hub being wearable 
against the Inner surface of the hub as the cutting as- 

io 6embly is advanced toward the die to compensate for 
the wearing of the cutting blades. Optionally at least a 
portion of the shroud 34 at the side facing the hub being 
thinner than the remaining portion of the shroud thereby 
reducing the amount of scrap material generated from 

IB the wear of the shroud; and optionally a portion of the 
hub at the inner side facing the die has a portion with a 
smaller diameter thereby creating a recess or a shoulder 
63, said shoulder 63 is designed to be sealingly inter- 
facing with the shroud 103 to prevent pellet migration 

20 into the space 35. 

[0055] The cutting blades 57 are mounted to the hub, 
preferably to the outer/downstream side of the hub and 
rotate during a pelletizing operation in close contact with 
the downstream surface of the die ring 49. Optionally, 

£5 there is a back cover 105 fixedly attached to the hub 
thereby effectively preventing the agglomeration ol the 
pellets around the mounting bolts or screws 106. Op- 
tionally, the hub at the downstream side, facing the die, 
is recessed at the outer periphery to accommodate the 

30 mounting bolts 66 for holding the cutting blades 57; and 
the backcover 105 optionally has an extension 68 which 
extends into the recess 107 which accommodates the 
cutting blades 57 so as to prevent pellet migration and 
agglomeration in the recess 107 and around the mount- 
as Ing bolts or screws 106. 

[0056] In a fourth embodiment of the present inven- 
tion, a shroud element 103 is in a form of a skirt-like 
annular ring or liner fixedly mounted to the inner surface 
of the die ring, i.e. the surface the bowl-shaped cavity/ 

40 recess, especially the side surface 112 of the cavity/re- 
cess. 

[0057] Similar to the shroud described in the third em- 
bodiment of the present invention, the skirt-shaped 
shroud element has an outer diameter substantially 

45 equal to the inner diameter of said die ring. The down- 
stream edge 34 of the shroud facing the hub is held to 
a minimum clearance with the inner face of the hub. The 
outer periphery 36 of the shroud is held to a close toler- 
ance to the inner surface of the cutting blades. These 

£0 special features of the shroud effect a barrier against 
pellet migration between the die face and the hub, and 
also permit free rotation of hub. Other features are sim- 
ilar to that described in the first embodiment of the 
present Invention. 

« p)058] In each ol the foregoing embodiments, the cut- 
ting blades 57 engage the surface of the die ring at an 
angle selected from about 10° to about 60°, preferably 
from about 20° to about 40°, and still more preferably 
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Irom ab ut 30° to about 36°. A low incident angle not 
only enables a clean cut, Instead of smearing, of the ex- 
t rudate but also minimizes turbulence in the surrounding 
cooling water. Turbulence in the cooling water is unde- 
sirable because it results in sharp changes inflow direc- 
tions which tends to both distort still molten pellets and 
can lead to pellet recirculation and agglomeration in 
stagnant areas. The low incidence angle used in the 
present cutting assembly also reduces or eliminates the 
cavitation zone that forms in the zone behind the cutting 
blades. Other prior art blunt designs with higher inci- 
dence angles may lead to the formation of a vapor pock- 
et on the trailing edge of the knives. This vapor pocket 
rotates with the blades and acts as an insulating medium 
between the surrounding cooling water and the face of 
the die ring. As a consequence the die face runs hotter 
than if cooling waster was in contact with the die, thereby 
increasing the likelihood of smearing of the extruded 
material and producing non-discrete pellets. 
[0059] The cutting blades of the present inventbn 
have cutting edges parallel to plane of rotation of the 
hub. The width of the cutting edge of the cutting blade 
is substantially equal to that of the die ring, and the cut- 
ting blades have inner edges contoured to conform in 
its angular position to curvature of the outer periphery 
of the shroud and are in continuous contact with, or has 
minimal clearance with, the outer periphery of said 
shroud thereby substantially eliminating gap between 
inner surface of cutting blade and the outer periphery of 
the shroud. The outside edges of the cutting blades are 
contoured In the same curvature as the Inner edges so 
that the width of the cutting edges remain constant as 
the cutting blades wear. 

[0060] As an illustrative example, in operation, hot 
thermoplastic material is continuously extruded through 
the orifices of the die ring in the form of hot thermoplastic 
rods or strands and are cut into short lengths or pellets 
by the knives operatively in contact with the die ring. The 
pelletizer is immersed in water. The pellets are quickly 
cooled by the water and carried in suspension from the 
housing to a collection station. 
[0061] The fifth preferred embodiment of the present 
inventbn relates to a process or a method for preventing 
material from agglomerating in an palletizing assembly 
using the pellettzing assemblies described above. 
[0062] In an prophetic illustrative example, an ultra 
low melt viscosity thermoplastic polymer having a melt 
viscosity of 300,000 or lower measure by Brookfield vis- 
cometer using ASTM D2556 at 177°C (350° F), and a 
melt index of about 100 dg/min or higher measured by 
ASTM 1238 condition E at 1 90°C and 2.16 kg wt. is ex- 
truded using a pelletizer according to the present Inven- 
tion. Specifically, a polymeric feedstock comprising an 
ultra low melt viscosity thermoplastic butene-1 -ethylene 
copolymer consisting essentially of (i) from about 92 wt 
% to about 98 wt% of butane- 1 and (ii) from about 2 wt% 
to about 6 wt% of ethylene Is extruded using a pelletizer 
of the present invention. The underwater pelletizer will 
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produce ultra low viscosity polymer pellets without shut- 
down of the exirusion/pelletization line due to plug-up 
of the pelletizer for an extensive period of time. This will 
compar tavorabl overthe prior art pelletiz r described 
in the Background of Inventbn. 
[0063] In each of the foregoing embodiments, the 
number of blades of the rotary cutter member should by 
no means be limited to the illustrated examples and may 
be any other number which is more than one. 
[0064] The ranges and limitations provided in the in- 
stant specification and claims are those which are be- 
lieved to particularly point out a distinctly claim the in- 
stant invention. 11 is, however, understood that other 
ranges and limitations that perform substantially the 
same function in substantially the same manner to ob- 
tain the same or substantially the same result are In- 
tended to be within the scope of the instant invention as 
defined by the Instant specification and claims. 



Claims 

1. A pelletizing assembly for palletizing an extruded 
material, said pelletizing assembly comprising: 

an extrusion die plate (37) comprising: 

a die face (45) at a downstream side of the 
die plate (37); 

a die ring (49) formed on the downstream 
side of the die face (45) having a wear sur- 
face projecting outwardly from the die sur- 
face to form a recess (35) In the center of 
the die ring (49), and said recess having a 
bottom su rface (69, 1 1 1 ) at the downstream 
side of said die plate (37) ; and 
a channel means (44) extending from up- 
stream side of the die plate (37) to the die 
face (45) adapted to deliver the extruded 
material from the upstream side of the die 
plate to the die face for extrusbn, and said 
channel means forming an orifice (47) in 
the die face (45) tor extruded material to 
exit the die plate (37); 

a cutting assembly (51) mounted for rotation 
adjacent the die face (45), said cutting assem- 
bly comprising: 

so a hub (53,73,109) attachable to a driving 

shaft (55) for rotation in spaced relation 
with the die face (45); 
a cutting element (57,79) mounted on the 
hub (53) for rotation therewith, said cutting 

& element having a cutting edge for move- 

ment adjacent the downstream surface of 
the die plate; and 

a first surface on the cutting assembly (51 ) 
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corresp nding to a second surface n the 
extrusion die plate (37) such that an inter- 
face is established between the cutting as- 
sembly and the xtrusion die which permits 
free rotation of the cutting assembly and 
forms a barrier to prevent pellet migration 
between the hub (53) and said bottom sur- 
face (69,111) of said recess (35) in the 
center ol said die ring (49). 

2. A pelletizing assembly according to claim 1 , where- 
in said cutting assembly (51 ) comprises a shroud 
element (33,75,103), said first surface is located at 
the upstream side of said sh roud element and faces 
the recess (35) in the center of the die ring (49), said 
shroud element has an outer diameter substantially 
equal to the inner diameter of said die ring (49) 
thereby allowing said cutting edge of the cutting el- 
ement (57) moving adjacent the downstream sur- 
face of the die ring, and an interface is established 
between said first surface on said shroud element 
(33) and the second surface of the die plate (37) 
which permits free rotation of the cutting assembly 
(51 ) and forms a barrier to prevent pellet migration 
between inner surface of the hub (53) and the bot- 
tom surface of said recess (35) in the center of the 
die ring. 

3. A pelletizing assembly according to claim 2, where- 
in the hub (53) is a circular plate having a center 
axis of rotation and rotatable coaxlaliy to the die 
face (45), said hub having an inner surface facing 
the die face, an outer surface adjacent the shaft, 
and an outer periphery, 

said shroud element (33,75) is fixedly mounted 
on outer periphery of the hub, and said shroud 
element having a slot to permit the insertion of 
the cutting element (57,79) which is affixed to 
the inner surface of the hub facing the die, said 
cutting element engages the surface of the die 
ring (49) at an angle selected from about 1 0" to 
about 60°, 

said cutting element (57,79) has a cutting edge 
parallel to plane of rotat ton of the hub, the width 
of the cutting edge of the cutting element is sub- 
stantially equal to that of said die ring, 
said cutting element (57,79) is a cutting blade 
having an inner edge contoured to conform in 
its angu lar posit ton to curvature of the outer pe- 
riphery of the shroud and has minimal clear- 
ance with the outer periphery of said shroud el- 
ement (33,75) thereby substantially eliminating 
any gap between an inner surface of cutting 
blade and the outer periphery of the shroud el- 
ement, and 

said cutting element has an outside edge con- 
toured substantially concentric to the inner 



edge so that the width of th cutting edge re- 
mains constant as the cutting element wears. 

4. A pelletizing assembly according to claim 3, where- 

5 in a portion of the shroud (33) at the side facing the 
die protrudes into the recess (35) formed by the die 
ring (49), and said portion (71) of the shroud pro- 
truded into the recess is wearable against the bot- 
tom surface of the recess as the cutting assembly 

10 (51 ) is advanced toward the die to compensate for 
the wearing of the cutting element (57). 

5. A pelletizing assembly according to claim 2, where- 
in the hub (73) is a circular plate having a center 

is axis of rotation and rotatable coaxially in spaced re- 
lation to the face of the die, said hub (73) having an 
inner surface facing the die face, an outer surface 
adjacent the shaft, and an outer periphery, 

20 said shroud element (75) is a cup-shaped 

shroud fixedly mounted on the outer periphery 
and inner surface of said cutting hub, said cup- 
shaped shroud having a slot (77) at the outer 
periphery of said shroud to permit the insertion 

6 of the cutting element (79); 

a spring (81 ) is secured between the inner sur- 
face of the hub (73) facing the die and inner bot- 
tom side of the cup-shaped shroud (75) to 
maintain the desired position of the shroud rel- 

30 ative to the die plate; and 

an interface Is established between the cup- 
shaped shroud element (75) and the surface of 
the die ring which permits free rotation of the 
cutting assembly and forms a barrier to prevent 

3S pellet migration between bottom surface of the 

cup-shaped shroud and the bottom surface of 
said recess on the die face. 

6. A pelletizing assembly according to claim 1 , where- 
40 in said pe lletiz in g assembly comprises a shroud el- 
ement (103) fixedly mounted to the surface of said 
recess in the center of the die ring (49), said shroud 
element has an outer diameter substantially equal 
to the inner diameter of said die ring (49), said sec- 

45 ond surface is the downstream edge (34) of said 
shroud element, and an interface is established be- 
tween the downstream edge (34) of the shroud el- 
ement (103) and the inner surface of the hub (53) 
which permits free rotation of the cutting assembly 

so and forms a barrier to prevent pellet migration be- 
tween inner surface of the hub and the bottom sur- 
face of said recess on the die face. 

7. A pelletizing assembly as described In claim 6, 
ss wherein the hub (53) Is a circular plate having a 

center axis of rotation and rotatable coaxially to the 
face of the die, said hub having an Inner surface 
facing the die face, an outer surface adjacent the 
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shaft, and an uter periphery; wherein the uter pe- 
riphery of the shroud element (103) is held to a min- 
imum clearance to the inner surface of the cutting 
element (57); 

5 

wherein said cutting element (57) engages the 
surface of the die ring (49) at an angle selected 
from about 10° to about 60°; 
wherein said cutting element (57) has a cutting 
edge parallel to plane of rotation of the hub (53), 10 
the width of the cutting edge of the cutting ele- 
ment is substantially equal to that of said die 
ring (49), 

wherein said cutting element (57) has an inner 
edge contoured to conform in its angular posi- is 
tion to curvature of the outer periphery of the 
shroud (103) and has minimal clearance with 
the outer periphery of said sh roud thereby sub- 
stantially eliminating the gap between Inner 
surface of cutting element and the outer periph- £0 
ery of the shroud, and 

wherein said cutting element (57) has an out- 
side edge contoured substantially concentric to 
the inner edge so that the width of the cutting 
edge remains constant as the cutting element 25 
wears. 

8. A pelletlzlng assembly according to claim 7, where- 
in a portion of the shroud (1 03) facing said hub (53) 

is wearable against the inner surface of the hub as 30 
the cutting assembly is advanced toward the die to 
compensate for the wearing of the cutting element 
(57); wherein a portion of the shroud element at the 
side facing the hub is thinner in width than the re- 
maining portion of the shroud thereby reducing the os 
amount of scrap material generated from wearing 
of the shroud. 

9. A palletizing assembly according to claim 6, where- 
in said shroud element (103) is a cup-shaped ete- 40 
ment covering both the bottom surface and side sur- 
face of said recess, or a skirt shaped element 
mounted to the side surface of the recess. 

10. A process for pelletizing a molten thermoplastic ma- *s 
teriai in a liquid medium using a pelletizing assem- 
bly according to any of the preceding claims, the 
process comprising delivering extruded material 
from the upstream side of the dieplate to the die face 

to cause extruded material to exit the dieplate and so 
rotating the hub to cause the cutting element mount- 
ed thereon to move adjacent the downstream sur- 
face of the dieplate whereby to pelletize the extrud- 
ed material, the interface between the cutting as- 
sembly and the extrusion dye preventing pellet mi- ss 
gration between the hub and the bottom surface of 
the recess. 
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PatentansprGcha 

1. Granulier-V mchtungzumGranulierenein sextru- 
dienen Materials, umfassend: 

eine Extrusions-Werkzeughalteplatte (37) mit 

einer Werkzeugstirnflache (45) auf einer 
stromabwfirts gelegenen Selte der Werk- 
zeughaJteplatte (37), 

einem Werkzeugring (49), der auf der 
stromabwarts gelegenen Seite der Werk- 
zeugstirnflache (45) ausgebildet ist, eine 
VerschleiBflache aulweist, die von der 
Werkzeugflache nach auBen hsrausragt 
und In der Mittedes Werkzeugrings (49) ei- 
ne Vertief ung (35) bildet, die auf der strom- 
abwarts gelegenen Selte der Werkzeug- 
halteplatte (37) eine Boderrflache (69, 111) 
aufweist, und 

einer Kanaleinrichtung (44), die sich von 
der stromaufwarts gelegenen Seite der 
Werkzeughalteplatte (37) zur Werkzeug- 
stirnflache (45) erstreckt, das extrudierte 
Material von der stromaufwarts gelegenen 
Seite der Werkzeughalteplatte zum Extru- 
dieren an die Werkzeugstirnflache abzu- 
geben vermag und die Kanaleinrichtung in 
der Werkzeugstirnflache (45) eine Oflnung 
(47) fur das Austreten von extrudiertem 
Material aus der Werkzeughalteplatte (37) 
bildet, 

eine Schneid-Vorrichtung (51), die an der 
Werkzeugstirnflache (45) drehbar angeordnet 
ist, mit 

einer Nabe (53, 73, 109), die zur Drehung 
im Abstand von der Werkzeugstirnflache 
(45) an einer Antriebswelle (55) bet estig- 
bar ist, 

einem Schneidelement (57, 79), das an der 
Nabe (53) drehfest angeordnet ist, wobei 
das Schneidelement eine Schneidkante 
zur Bewegung in der Nfihe der stromab- 
warts gelegenen Flache der Werkzeughal- 
teplatte aufweist, und 
einer erst en Flache an der Schneid-Vor- 
richtung (51), die einer zweiten Flache an 
der Extrusions-Werkzeughalteplatte (37) 
entspricht, derart, dafl zwischen der 
Schneid-Vorrichtung und dem Extruslons- 
werkzeug eine Verbindung hergestellt ist, 
die eine Irele Drehung der Schneld-Vor- 
richtung ermdgllcht und eine Sperre bildet, 
die Granuiatwandsrung zwischen der Na- 
be (53) und der Bodenfiache (69, 111) der 
Vertief ung (35) in der Mitte des Werkzeug- 



9 



17 



EP0 821 640 B1 



18 



rings (49) verhindert. 

2. Granulier-Vorrichtung nach Anspruch 1 , 

bei der dio Schneid-Vorrichtung (51 ) ein Abdeckele- 
ment (3d, 75, 103) umfaBt, die erste Flache auf der 
stromaul warts gelegenen Seite dee Abdeckele- 
mentes angeordnet 1st und gegen die Vertiefung 
(35) in der Mitte des Werkzeugrings (49) waist, wo 
bel das Abdeckelement von elnem AuBendurch- 
messer isl, der dem Innendurchmesser des Werk- 
zeugrings (49) lm wesenliichen gteich 1st, wodurch 
eine Bewegung der Schneidkanle des Schneidele- 
ments (57) in der Nana der stromab warts geiege- 
nen Flache des Werkzeugrings ermogiicht 1st, und 
eine Verbindung zwischen der ersten Flache am 
Abdeckelement (33) und der zweiten Flache der 
WerkzeughalleplaltB (37) hergestellt ist, die eine 
frele Drehungder Schneld-Vorrlchlung (51) ermog- 
lichl und eine Sperre bildet, die Granulatwanderung 
zwischen der Innenflache der Nabe (53) und der 
Bodenfiache der Vertielung (35) in der Mitte des 
Werkzeugrings verhindert. 

3. Granulier-Vorrtchtung nach Anspruch 2, 

bei der die Nabe (53) eine kreisrunde Scheibe ist, 
die eine Mitteldrehachse aulweist und glelchachsig 
mit der Werkzeugstirnflache (45) drehbar ist, wobei 
die Nabe eine gegen die Werkzeugstirnflache wei- 
sende Innenflache, eine AuBenflache in der Nahe 
der Welle und einen AuBenumfang aufweist, 

das Abdeckelement (33, 75) am AuBenumfang 
der Nabe betestlgt ist und einen Schlltz auf- 
weist, der das Einfuhren des Schneidelements 
(57, 79) erm6glicht, das an der gegen das 
Werkzeug weisenden Innenflache der Nabe 
befestigt ist, wobei das Schneidelement an der 
Flache des Werkzeugrings (49) unter einem 
Winkel an liegt, der zwischen etwa 1 0° und etwa 
60° gewahlt isl, 

das Schneidelement (57, 79) einezur Drehebe- 
ne der Nabe parallel Schneidkanle aufweist, 
wobei die Breite der Schneidkanle des 
Schneidelements der des Werkzeugrings im 
wesentlichen gleich 1st, 

das Schneidelement (57, 79) ein Schneidmes- 
ser mit einem Innenrand ist, dessen UmriB in 
seiner Win kelstel lung an die Krummung des 
AuBenumfangs der Abdeckung angepaBt ist 
und zum AuBenumfang des Abdeckelements 
(33, 75) minimalen Abstand hat, wodurch jede 
LOcke zwischen einer Innenflache des 
Schneidmessers und dem AuBenumfang des 
Abdeckelements Im wesentlichen beseitigt ist, 
und 

das Schneidelement einen AuBenrand von 
zum Innenrand Im wesentlichen konzentrl- 
schem UmriB aufweist, so da 3 die Breite der 



Schneidkante im Verlaul der Abnutzung des 
Schneidelements gleich bleibt. 

4. Granulier-Vorrichtung nach Anspruch 3, 
5 bei der ein Abschnitt der Abdeckung (33) auf der 
gegen das Werkzeug weisenden Seite in die vom 
Werkzeugring (49) gebildele Vertielung (35) ragt, 
und der genannte, in die Vertiefung ragende Ab- 
schnitt (71 ) der Abdeckung an der Bodenfiache der 
io Vertielung abnutzbar ist, wenn die Schneid-Vorrich- 
tung (51) zum Ausgleich der Abnutzung des 
Schneidelements (57) zum Werkzeug hin vorge- 
schoben wird. 

*s 5. Granulier-Vorrichtung nach Anspruch 2, 

bei der die Nabe (73) eine kreisrunde Scheibe ist, 
die eine Mitteldrehachse aufweist und im Abstand 
von der Werkzeugstirnflache glelchachsig drehbar 
ist, wobei die Nabe (73) eine gegen die Werkzeug- 

20 stirnflache weisende Innenflache, eine AuBenfla- 
che in der Nahe der Welle und einen AuBenumfang 
aufweist, 

das Abdeckelement (75) eine becherfdrmige 

2S Abdeckung ist, die am AuBenumfang und der 

Innenflaxhe der Schneidnabe befestigt ist, wo- 
bei die becherfdrmige Abdeckung einen Schlitz 
(77) am AuBenumfang der Abdeckung auf- 
weist, der das Einfuhren des Schneidelements 

30 (79) ermdglicht, 

zwischen der gegen das Werkzeug weisenden 
Innenflache der Nabe (73) und der inneren Bo- 
denseite der becherfftrmigen Abdeckung (75) 
eine Feder (81) angeordnet ist, welche die ge- 

3S wOnschte Stellung der Abdeckung in bezug auf 

die Werkzeughaitepiatte aufrechterhalt, und 
zwischen dem becherformigen Abdeckelement 
(75) und der Flache des Werkzeugrings eine 
Verbindung hergestellt ist, die eine freie Dre- 

40 hung der Schneid-Vorrichtung ermogiicht und 

eine Sperre bildet, die Granulatwanderung zwi- 
schen der Bodenfiache der becherformigen 
Abdeckung und der Bodenfiache der Vertie- 
fung in der Werkzeugstirnflache verhindert. 

45 

6. Granulier-Vorrichtung nach Anspruch 1 , die um- 
faBt: ein Abdeckelement (1(33), das an der Flache 
der Vertiefung in der Mitte des Werkzeugrings (49) 
befestigt ist, von einem AuBendurchmesser ist, der 

so dem Innendurchmesser des Werkzeugrings (49) Im 
wesentlichen gleich ist, die genannte zweite Flache 
der stromabwarts gelegene Rand (34) des Abdeck- 
elements ist, und zwischen dem stromabwarts ge- 
iegenen Rand (34) des Abdeckelements (103) und 

5s der I nnenflache der Nabe (53) eine Verbindung her- 
gestellt ist, die eine freie Drehung der Schneid-Vor- 
richtung ermdglicht und eine Sperre bildet, die Gra- 
nulatwanderung zwischen der Innenflache der Na- 
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be und der Bodenflaehe der Vertiefung in der Werk- 
zeugstirnflache verhindert. 

7. Granulier-Vorrichtung nach Anspruch 6, 

bei der die Nabe (53) eine kreisrunde Scheibe 
1st, die elne Mitteldrehachse aulwelst und 
gleichachsig zur Werkzeugstirnflache drehbar 
1st, wobel die Nabe eine gegen die Werkzeug- 
stirnflache weisende Innenflache, eine AuBen- 
fiache in der Nfihe der Welle und elnen AuBen- 
umfang aufweist, 

bei der der AuBenumfang des Abdeckeiements 
(103) In kJelnstmdglichem Abstand von der In- 
nenflache des Schneidelements (57) gehalten 
1st. 

bei der das Schneidelement (57) an der Fiache 
des Werkzeugrings (49) unter einem Wlnkel 
anliegt, der zwischen etwa 10° und elwa 60° 
gewahtt ist, 

bei der das Schneidelement (57) eine zur Dreh- 
ebene der Nabe (53) parallele Schneidkante 
aulwelst, wobel die Breile der Schneidkante 
des Schneidelements der des Werkzeugrings 
(49) im wesentlichen gleich is1, 
bei der das Schneidelement (57) elnen Innen- 
rand aufweist, dessen UmriB in seiner Winkel- 
stellung an die Krummung des AuBenumfangs 
der Abdeckung (103) angepaBt ist und minima- 
len Abstand vom AuBenumfang der Abdek- 
kung hat, wodurch die LDcke zwischen der In- 
nenflache des Schneidelements und dem Au- 
Benumfang der Abdeckung Im wesentlichen 
beseitigt 1st, und 

bei der das Schneidelement (57) elnen AuBen- 
rand aufweist, dessen UmriB im wesentlichen 
konzenlrisch zum Innenrand ist, so daB die 
Breite der Schneidkante im Verlaufe der Abnut- 
zung des Schneidelements gleich bieibt. 

8. Granulier-Vorrichtung nach Anspruch 7, 

bei der eln gegen die Nabe (53) weisender Ab- 
schnitt der Abdeckung (1 03) an der Innenflache 
der Nabe abnutzbar ist, wenn die Schneid-Vor- 
richtung zum Ausgleich der Abnutzung des 
Scnneldelements (57) zum Werkzeug hln vor- 
geschoben wird, 

bei der ein Abschnitt des Abdeckeiements auf 
der gegen die Nabe welsenden Selte von klei- 
nerer Breite ais der Qbrige Abschnitt der Abdek- 
kung 1st, wodurch die Menge Abfallmatenal ver- 
ringert wird, die durch die Abnutzung der Ab- 
deckung entsteht. 

9. Granulier-Vorrichtung nach Anspruch 6, 

bei der das Abdeckelement (103) eln becher- 
formiges Bauteil ist, das sowohl die Bodenflaehe als 



auch die Seitenflache der Vertiefung bedeckt, oder 
ein schurzenfdrmiges Bauteil, das an der Seitenfla- 
che der Vertiefung ange rdnet ist. 

5 10. Veriahren zum Granulieren eines geschmolzenen 
thermoplastischen Materials in einem flussigen Me- 
dium unter Benutzung elner Granuller-Vorrichlung 
nach einem der vorhergehenden Anspruche, wobei 
das Verfahren umfaBt 

10 das Zufuhren von extrudiertem Material von 

der stromaufwarts gelegenen Selte der Werkzeug- 
halteplatte zur Werkzeugstirnflache, urn zu bewir- 
ken, daB extrudiertes Material aus der Werkzeug- 
halteplatte austrttt, und das Drehen der Nabe, urn 
zu bewirken, daB das an ihr angsordnete Schneid- 
element sich In der Nfihe der stromabwarts gelege- 
nen Fiache der Werkzeughaitepiatte bewegt, wo- 
durch das extrudierte Material granuliert wird, wo- 
bei die Verbindung zwischen der Schneid-Vorrich- 

20 tung und dem Extrusionswerkzeug G ranulatwande- 
rung zwischen der Nabe und der Bodenflaehe der 
Vertiefung verhindert. 



2S Revendicationo 

1. Granulateur pour transformer en granules un pro- 
dult cTextrusion, ledit granulateur comprenant : 
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un plateau matrice d'exirusion (37) 
comprenant : 

une face ext6rieure (45) de filiere en aval 
du plateau matrice (37); 
un anneau (49) de filiere form6 en aval de 
la face exterieure (45) de filiere comportant 
une surface cfusure i aisant saillie vers Pex- 
terieur depuls la surlace de filiere pour for- 
mer une cavite (35) au centre de f anneau 
(49) de filiere, et ladite cavite comportant 
une surface defend (69, 111) en aval dudit 
plateau matrice (37); et 
un moyen formant canal (44) s'6tendant 
depuis I'amont du plateau matrice (37) jus- 
qu'a la lace exterieure (45) de filiere concu 
pour delivrer le produit cfextrusion prove- 
nant de f amont du plateau matrice a la lace 
exterieure pour I'extrusbn, et ledit moyen 
formant canal lormant un orifice (47) dans 
la face exterieure (45) de filiere pour per- 
mettre au produit cfextrusion de sortir du 
plateau matrice (37); 

un dispositif de coupe (51) montt de facon a 
pouvoir elre entraine en rotation en une posi- 
tion adjacsnte a la face exterieure (45) de filie- 
re, ledit dispositif de coupe comprenant : 
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un moyeu (53, 73, 109) qui peut etre fixe a 
un arbr cf entrainement (55) pour etre en- 
tratne en rotation en relation espacee avec 
la face exterieure (45) de filiere; 
un element c upant (57, 79) m nte sur le 
moyeu (53) pour lourner avec celui-ci, ledit 
element coupant comportant un bond de 
coupe destine a survre un mouvement ad- 
jacent a la surface aval du plateau matrice; 
et 

une premiere surface sur le dlspositlf de 
coupe (51) en cor res pon dance avec une 
deuxieme surface sur le plateau matrice 
cfextruslon (37) de sorte qu'une interface 
est etablie entre le dispositif de coupe et (a 
filiere cfextruslon qui permet la libre rota- 
tion du dispositif da coupe et forme une 
bardere pour empecher (a migration de 
granules entre le moyeu (53) et ladite sur- 
face de fond (69, 111 ) de ladite cavite (35) 
au centre dudit anneau (49) de filiere. 

Granulateur selon la revendication 1, dans lequel 
ledit dispositif de coupe (51 ) comprend un element 
de protection (33, 75, 103), ladite premiere surface 
est sltuee en amont dudit element de protection et 
fait face a la cavite (35) au centre de Tanneau (49) 
de filiere, ledit element de protection presente un 
diametre exterieur sensiblement egal au diametre 
interieur dudit anneau (49) de filiere permettant de 
ce fait audit bord de coupe de ("element coupant 
(57) de se dap facer en une position adjacent a a la 
surface aval de I'anneau de filiere, et une interface 
est etablie entre ladite premiere surface sur ledit 
element de protection (33) et la deuxieme surface 
du plateau matrice (37) qui permet la libre rotation 
du dispositif de coupe (51 ) et forme une baniere 
pour empecher la migration de granules entre la 
surface interieure du moyeu (53) et la surface de 
fond de ladite cavite (35) au centre de Tanneau de 
filiere. 

Granulateur selon la revendication 2, dans lequel le 
moyeu (53) est une plaque circulai re comportant un 
axe central de rotation et qui peut tourner coaxtale- 
ment a la face exterieure (45) de filiere, ledit moyeu 
comportant une surface interieure faisant face a la 
face exterieure de filiere, une surface exterieure ad- 
jacente a farbre, et une peripheric exterieure, 

ledit element de protection (33, 75) est monte 
de maniere fixe sur la peripheric exterieure du 
moyeu, et ledit element de protection compor- 
tant une fente pour permettre ('insertion de 
Telement coupant (57, 79) qui est attache a la 
surface interieure du moyeu faisant face a la 
filiere, ledit element coupant accroche la surfa- 
ce de Tanneau (49) de filiere en formant un an- 



gle ch isi dans Tint rvalle allant d'environ 1 0° 
a environ 60° , 

ledit element coupant (57, 79) comporte un 
bord de coupe parallel au plan de rotation du 

5 moyeu, la largeur du b rd de coupe de T ele- 
ment coupant est sensiblement egale a cetle 
dudit anneau de filiere, 

ledit element coupant (57, 79) est une lams 
coupante comportant un bord interieur dont le 

10 contour est dessins de facon a se contemner 

dans sa position angulalre a la courbure de la 
peripheric exterieure de Telement de protection 
et presente un jeu minimal avec la peripheris 
exterieure dudit element de protection (33, 75) 

is eliminant substantial lenient de ce fait tout es- 

pace entre une surface Interieure de la lame 
coupante et la peripheris exterieure de T ele- 
ment de protection, et 

ledit element coupant comporte un bord exte- 

6 rie ur dont le contour est dessine de f aeon a et re 
sensiblement concentrique avec le bord inte- 
rieur de sorte que la largeur du bord de coupe 
reste constant e au fur et a mesure de I 'us u re 
de Telement coupant. 

25 

4. Granulateur selon la revendication 3, dans lequel 
une partie de Pelement de protection (33) au niveau 
du cdte faisant face a la filiere fait saillie dans la 
cavite (35) formee par Tanneau (49) de filiere, et la- 

30 dite partie (71) de Telement de protection faisant 
saillie dans la cavite peut etre usee contre la surface 
de fond de la cavite au fur et a mesure de Tavancee 
du dispositif de coupe (51 ) vers la filiere pour com- 
penser Tusure de Telement coupant (57). 

35 

5. Granulateur selon la revendication 2, dans lequel le 
moyeu (73) est une plaque circulaire comportant un 
axe central de rotation el qui peut tourner coaxiale- 
ment en relation espacee a la face exterieure de 

<o filiere, ledit moyeu (73) comportant une surface in- 
terieure faisant face a la face exterieure de filiere, 
une surface exterieure adjacente a Tarbre, et une 
peripherie exterieure, 

45 ledit element de protection (75) est un el6ment 

de protection en forme de godet monte de ma- 
niere fixe sur la peripherie exterieure et la sur- 
face interieure dudit moyeu de coupe, ledit ele- 
ment de protection en forme de godet compor- 

50 tant une fente (77) au niveau de la peripherie 

exterieure dudit element de protection pour 
permettre Tinsertfon de Telement coupant (79); 
un ressort (61) est fixd entre la surface interieu- 
re du moyeu (73) faisant face a la filiere et le 

55 cotedefond Interieur de Telement de protection 

en forme de godet (75) pour maintenir la posi- 
tion deslree de Telement de protection par rap- 
port au plateau matrice; et 
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une interface est etablie entre reiement de pro- 
tection en forme de godet (75) et la surface de 
ranneau defiliere qui permet la libra rotation du 
disposftif de coupe et forme une barriere pour 
empecher la migration de granules entre la sur- 5 
face de fond de lament de protection en for- 
me de godet et la surface de fond de ladite ca- 
vite sur la face exterieure de filiere. 

6. Granulateur selon la revendication 1, dans lequel io 
ledlt granulateur comprend un element de protec- 
tion (103) monte de maniere fixe sur la surface de 
ladite cavite au centre de I'anneau (49) de filiere, 
ledlt element de protection presente un diametre 
exterieur sensiblement egal au diametre interieur *s 
duditanneau (49) defiliere, ladite deuxieme surface 

est le bord aval (34) dudit Element de protection, et 
une Interface est etablie entre le bord aval (34) de 
Tenement de protection (103) et la surface interieure 
du moyeu (53) qui permet la libra rotation du dispo- ?0 
sitrf de coupe et forme une barriere pour empecher 
la migration de granules entre la surface interieure 
du moyeu et la surface de fond de ladite cavite sur 
la face exterieure de filiere. 

2S 

7. Granulateur selon la revendication 6, dans lequel le 
moyeu (53) est une plaque circulate comportant un 
axe central de rotation et qui peut tourner coaxiale- 
ment a la face exterieure de la filiere, ledrt moyeu 
comportant une surface interieure faisant face a la 
face exterieure de filiere, une surface exterieure ad- 
jacente a I'arbre, et une peripheris exterieure; dans 
lequel la periprterie exterieure de reiement de pro- 
tection (103) est maintenue a un jeu minimum avec 

la surface Interleure de Peiemerrt coupant (57); & 

dans lequel ledit element coupant (57) accro- 
che la surface de I'anneau (49) de filiere en for- 
mant un angle choisi dans I'intervalle allant 
d'environ 1 0* a environ 60 s , 40 
dans lequel ledit element coupant (57) compor- 
te un bord de coupe parallele au plan de rota- 
tion du moyeu (53), la largeur du bord de coupe 
de reiement coupant est sensiblement egaie a 
celle dudit anneau (49) de filiere, as 
dans lequel ledit element coupant (57) compor- 
te un bord interieur dont le contour est desslne 
de facon a 6e conformer dans sa position an- 
gu lairs a la courbure de la peripheric exterieure 
de reiement de protection (1 03) et presente un so 
jeu minimal avec la peripheric exterieure dudit 
element de protection eiiminanl substantlelle- 
ment de ce fait Pespace entre la surface inte- 
rleure de reiement coupant el la peripherie ex- 
terieure de reiement de protection, et 55 
dans lequel ledit element coupant (57) compor- 
te un bord exterieur dont le contour est desslne 
de facon a 6tre sensiblement concentrique 



avec le bord interieur de rte que la largeur du 
bord de coupe reste constanle au fur et a me- 
sure de Pus u re de reiement coupant 

8. Granulateur selon la revendication 7, dans lequel 
une partie de reiement de protection (103) faisant 
face audit moyeu (53) peut Sire usee contre la sur- 
face interieure du moyeu au fur et a mesure de 
I'avancee du dlspositif de coupe vers la filiere pour 
compenser Pusure de reiement coupant (57); dans 
lequel une partie de reiement de protection au ni- 
veau du cdte faisant face au moyeu est plus fine en 
largeur que la partie restante de reiement de pro- 
tection redulsant de ce fait la quantite de dechet g6- 
neree par Pusure de reiement de protection. 

9. Granulateur selon la revendication 6, dans lequel 
ledit element de protection (103) est un element en 
forme de godet couvrant a la tois la surface de fond 
et la surface laterale de ladite cavite, ou un element 
en forme de jupe monte sur la surface laterale de 
la cavite. 

10. Precede de granulation d'un matiere thermoplasti- 
que fondue dans un milieu liquide utilisant un gra- 
nulateur selon i'une quelconquedes revendications 
precedentes, le procede comprenant le fait de de- 
livrer un produit cfextrusion provenant du cGte 
amont du plateau matrice a la face exterieure de 
filiere pour faire sortir le produit cfextrusion du pla- 
teau matrice et de faire tourner le moyeu pour 1aire 
se deplacer ('element coupant monte dessus de 
maniere adjacente a la surface aval du plateau ma- 
trice de facon a transformer en granules le produit 
cfextrusion, I'interface entre le dlspositif de coupe 
et la filiere d'extrusion empschant la migration de 
granules entre Is moyeu et la surface de fond de la 
cavite. 
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(PRIOR ART) 
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FIG. 3 
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FIG, 11 



FIG. 12 
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FIG. 13 
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